Calbindin-D28K inhibits apoptosis in dopaminergic neurons by activation of the PI3-kinase-Akt signaling pathway.
Calbindin-D28k (CaBP) has a neuroprotective effect on dopaminergic (DA) neurons in several models of Parkinson's disease. We used the DA cell line MN9D to explore the mechanisms underlying CaBP-mediated protection against the neurotoxin 6-hydroxydopamine (6-OHDA) of DA neurons. In MN9D cells that were transfected with the expression vector pcDNA3-CB containing CaBP cDNA, the expression level of CaBP was significantly increased. After treating with 6-OHDA, a significant decrease in the apoptosis rate of the transfected MN9D cells was noted, as well as an obvious increase in the expression of phosphorylation of Akt (p-Akt); however, no significant change in the expression of total Akt or phospho-p100 (p-p100) occurred after this treatment. After treatment with wortmannin, an inhibitor of the PI3-kinase-Akt (PI-3K/Akt) signal pathway, an increase in the expression level of CaBP was observed, but there were no other obvious changes of the experimental index mentioned previously in the groups transfected with pcDNA3-CB. These studies suggest that CaBP has a significant role in protecting DA cells against the apoptosis induced by 6-OHDA--through PI-3K/Akt signaling pathway--where the non-canonical nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) signaling pathway might have no relevance.